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ABSTRACT: Dispersions of relative fluctuations in the decele- 
ration of satellites orbiting nearly at the same time on different 
heights were computed. It is shown that the change of dispersion 
with height agree with the idea [43 that the source of weekly ther- 
mal fluctuations is concentrated on an effective height Zo = (112- 
117) km. 

As shown in 1 11, the reason for the weaMy thermal fluctuations in the 
upper atmosphere is the variable ultraviolet solar radiation absorbed at an ef- 
fective altitude Zo = 112-117 km. The thermal variations occurring at this level 

propagate to a height of atleast  800 km E21 and cause rapid_Quctuations in the 
deceleration of artificial earth satellites; the dispersion G' (e) , of the relative 
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(b is the rate of variation of the anomalistic period) increases with altitude to 
-altitudes of at least 600-700 km. To be specific, the dispersion of the fluctua- 

1 

A - _  

\ 
&lions increases proportionally to x2, where ?-- 

I 

*.. , 

is the of altitudes of the homogeneous atmosphere from an effective 
absorption altitude Zo to the altitude of the satellites perigee zc 141. The transi- 
tion from x to z is given in Table 1, From this table it can be seen that a t  an 
altitude of Zc 
mately an order higher than at an altitude 2fc =200 km. 

orbiting at  approximately the same time (near the solar-activity minimum) at 
different altitudes was analyzed [5 ,  61. The results are  given in Table 2. (In 

0 
603 km the dispersion of the relative fluctuations should be approxi- 
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In order to verify this conclusion, the deceleration of several satellites 
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c d c u l a a g  the dispersion 0'' (k) *= gt9 the _values of 'FA were taken at intervals 
-\ 
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of 8-12 hours, where they are essentially mcorrelated. ) \ 

TABLE 1 

z i 200 km i 400 km \ 600 km i 
' 6 t o 7 -  8.5to9.5'  f ! -_ ! 

. ---_- 
x f 3 t o 4  _ _ _  j i 
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TABLE 2 

Object. . . . I  Processing interval' 1 ,  Sampling volume ' I Zc (km) 1 6' ( E ) 
Injrin-3 
Explorer- 1 
Explorer - 8 
Vanguard-3 
Vanguard-2 
Explorer-9 

Jan. 1963-Feb. 1964 
Jan. 1962-Apr. 1964 

Jan. 1962-Sep. 1962 
Jan. 1962-Aug. 1963 
Jan. 1962-Aug, 1963 

Jm. 1962-Aug. 1963 

94 
96 
66 
26 
57 
70 

23 0 
340 
42 0 
510 
56 0 

660 -I- 750 

I 0.013 3 0.002 
0.038 rt 0.006 
0.07 L 0.01 
0.12 rt 0.04 ' 0.12 3 0.03 
0.06 I O .  01 , 

As is evident from Table 2, there is no contradiction between theory and 
experiment. 
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